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Abstract 


A permanent magnet material is prepared by cooling with a chill roll a molten alloy containing R 
wherein R is at least one rare earth element inclusive of Y, Fe or Fe and Co, and B. The chill roll has 
a plurality of circumferentially extending grooves in a circumferential surface, the distance between 
two adjacent ones of the grooves at least in a region with which the molten alloy comes in contact 
being 100 to 300 mu m average in an arbitrary cross section containing a roll axis. Permanent magnet 
material of stable performance is obtained since the variation of cooling rate caused by a change in 
the circumferential speed of the chill roll is small. The variation of cooling rate is small even when it is 
desired to change the thickness of the magnet by altering the circumferential speed. The equalized 
groove pitch results in a minimized variation in crystal grain diameter. 
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30 igsatR-rniict^o 
. [oo7 2] esm^^x 

[0 0 7 3] »Sl^ao«^B«p*cR&Sn*^«s, * 
40 J;9i»«*aiLtttv CTxtfEl3^ c tO ? Iil4(-*^ 

4{c^stt5aa«8Ptt2 o ott, n^i*coi^ig2oi 

CC0J^H2 0 1 SrHii-rS* y y httK^P 2 0 2 
i:Sr^r-r5o >^y y h«5R»P 2 0 2(OS#*rfilH:K» 
gPWcoW, ^fcfr"fc>Rf8i:Rcojg§£2 0 1 <0*Hi i: t5(S¥?T 
Xfe^o HfSitt<50ja-l£2 0 1 eo-#0)iSSB da*0*JX* 

coigfifStctt, illtil?L2 0 3 Sr^L-Ct§]gg2 0 lrt^iffiai 
t^^f2 0 4«!Ji'l 4 *C0^^^2 0 4<OfaJS 
50 {cttH/nL^^^v^sjgKSttTt^o *>^WIB 
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*k * D y htft®SCP 2 0 2 <ajfH£fi«JEE£ix5o 
[0 0 7 4] ^<0± 5 4»Sl»W2 0 Ott, K55lfPW<0 

n-^ia^.(cgaa$tt5o -tux, sssufM*2 o 

gBtt2 0 0<D'* KVH 1 3tc#t-£{£fi&^MLt9 , 

/uftifi^«£EaS:»JW-f 5 r 4: ^X£ £ 0 
[0 0 7 5] KMaim^^ 

^C5-70 mmW&t f & d 4: L < , K« p 4: ft 

ain-zujasst^ggBttto. l-i 5mmmj£h-tz>z.t 
[oo7 6] bti* gn»*5«ta5K^a^B8-rsA*w 

tfcS ^ & L X UK to l£ i&^lhlx If J; i/\ 
[0 0 7 7] W%<\k*fX*k%ttV 

■r5^firftain-/uftJtc#Lf+tt, ^£4rft£Pnz-/u 
[0 0 7 8] )tn-/UjfeT-tt, HHs^T 6ft£Pn-A-Ji]ffi 

<fc 3 LX»»«4:*oXft*P$Jx/2k^Xft*|lni-/u 
HE^fefflHtSo wO<t 5<C>T*ni-/Uffitct3V^X, 
&+ft\£&< ftSJu-^S^SttUX^tifi, o-/u 

5rt# 5 fc W\ ^£<0 p - /^BfflM> IS IS»H 
i|lD-/^ffii+»icSSttLX^5C ir^^gi; $ti 
[0 0 7 9] L>U R-F e -B^&flft 

fc*, n-/uEfliJ-ctt±t LXftSn-'^^fc^tc: 

-ffiffll 4: XftiPigffi^ffiiSicifio T U * 5 o 
[0 0 8 0] Z~X\ lE^SlCtO^iftSn-yu 

^^xft^n-/u^(offle^jc{s#-rs*i#d s *a*DL, 

X, u-/ussfii]i:7 y-iin(»ltX*ft±|liifSE^->l^/|^< 
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ifln-/UC0(i]iKi£S^^Jxtf 5- 1 5%fi£{g;<fc<K 
[0 0 8 1] B3K, ^Sf4^^iSgS:B*:#f+lt5«*S: 

1 2^bML, /X/H 2M*1'LX[e]'KL 

Xt^SftiPn— /n 3 WjaaS^Sf^Sii:, ft£fl*-;n 
3j3]ffittj£lc#£-f £^&i l l2rftaici-/H 3i^ffi 
tgftt^-tirSr ttcJ:??, l l l Sr-^ft^bftai 

10 SIB/I 1 3 2 4r**ib«i*$n6o 

[0 0 8 2] IT, ftiPn-/H 3j^|ffiJCf6]^9*fSl 
lc5pStt^JX«S:P>:tf+it5 w fc.ld-t 9 > ft£flu-yu l 
3^E^i&*cffiE-r5^ l 1 1 tft*0ni-/H 3 MIBn 

l^J?-g\ ft£pu-/H 3 tcfi^co^&li, H^^X 
7f^ L/c J: -9 (cft£fln— /u l 3fflmfrht&ti* ^<fe4:ft£P 

[0 0 8 3] &4b\ ^1 1 lit, /XVH 2*^<OUE 

mmfc<o£^tf&< , y y -sfflt-^^x^iif*^*)^ 

'[0 0 8 4] ^Stt^^8KS:efctft«t6*r&Itt, 

1 1 ^RA,XftSla^-/H 3jgffi(^f6]^5*l6]Xfcixtf 

tKm&ttftl 1 2<7)iifi 1 *lRli:^"*-^«as«A4:<cS. 
«t 9lCBjc##JtSrt*s&4 rco^S*l> 100 
-16 0° fij[-cfc5:t^u\ ctitt, B*:#f+ 

14-1 1 2<^iitT*^l4r{i, ^^1 1 l34S»ain-/H 3 
^1 S A *h % t H 5 » Fir X co ft ±P o - / u m ffi cz; r&l 1 15 

[0 0 8 5] it, »aD-;HC«SLfeSS^4 

[ 0 0 8 6] ftftftictt, ^ic^ffitt^^SrBfc^f+Jt 

t L X y Xyu l 2 to&co 5 (SWJ:ffiHfcfSr.EX^5 r t 
50 ^ffil^o 
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[0 0 8 7] hvu*^ffi»fcHtnfcffiBt*tt-& 

•S[ln-/K0iIS«, ftlO^Milt «fcS* s , Mill 

o^F # * £ 5fc # tt (t 5 fcfi £ . /P * ^ * 
^fSfcfetf * & ^ £ S teft W *'M1 I- * * X £ 
10 0 8 8] ^?£te#^<^£tttf;frfa, Sfcii, 

^fes^atttsft. ftain-/u(D^ s ftsi0*^#iffir^ 

ffiftili: 7 y— ffiffiiJ^T*»£ ± 5 

#[1^ CTO. 3-5 mmfiSScO / X/U£;<b ^&f§_i© 

%§m-fz>m& , T<m\k im^* f^i &&&m & *a 
^[Sj-efos J: 5 fc* y ^ ha^ttJSfts l 

ft3$n— /l/Jiffi£(7>gE(ffiH:0. 2-1 SramSStfeS: 
4fc, Bt^ffi^(ii-9kg/cm2a*-e*> 

s:^»^u\ * y * htftaiD-^ffit^iEfii 

So 

[0 0 8 9] ^ffift^SrBfc#f+lt5fcft^aJ-«F*- 
«f ^ffitttf^M* P S P *W attSrffl^S - ^ # 

[0 0 9 0] MWi-l^ HI 5 {C?^$ixS <t 9 ^"ftWSR 
ttSrffl^S w tmi^o las Jc^SixSPft^W 1 
o oil, RlSi^jasi lOii, z.<nmm l o l 2rSii 

-rs* y * h^iwp l o 2 tzft-t&o xvyhtkm 

tip L 0 2Wg^*|Sltti«fiW«fl5W^tt. i-^^^Wfijtt 

cojuffl i o i (D^tms^rrvfoZo Rfa^cojugg i o 
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[0 0 9 1 ] ~<D£ itevgftt&tfl 0 Oil, nfiMgFRttO 

p-zioSffKSSffiSftSo »fiJttSP*tl 0 OS:, 

^<7)$i^5l£[H]fc^'k£ «t 9 teste £ tej; 

[0 0 9 2] * <^!Stf6JCT»!5g$nfc*^K^tt"iH-tt, 

y y -B5i£«s la 9 &<$*tix^z>z k&i&m-rzz 

kft-zimxtbio Mill ?fc#^^5^Stt^^i: L-C 

CO^^fflfi, 7 y-E^bJ?$*[^lf-5 0nmWT^«5ll 
tv CT^(J5 0-5 0 Oppm Mtfo^o 

'[ 0 0 9 3] ^4b\ ^^{cn>:t^(t6^?Si4^^ 

[0 0 9 4] 

tC$iJPH(i^< , Ar^, He^, N2 

Kfl*<, iSSftS-t-ntf «tt\ «i*l ^B^tiig5r 
fB*^i"Sfc»(^tt, 0. 1 — 2^iieS, il^t> 1^ 

U < ^>/<c < irZ> r dr ^-C t , n -yHifi^t^lSfaSi 

— 1/5 So 

[0095] r.^ffi«^43W5iieaies^«iip(s^tt, 

«t*s#tj 1 0 0fia±A5?«S:»«t5o r^^Jf«r± 
f^igc*(-^^T»l^^i-3 OtfcWi, ffSKliSO 

[0 0 9 6] fru-/ufe{c:tD^X±fflLfcaB6S:a:»t<c 

^Sf^-T5?&i6flo— /UjaffiWifrSrB OTorrWT, 1 
50 OTorr«T<O^Si±^^»ia&Uw»oX^^ft«S:tT 
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'fffc t n -yuj£] ffi t (om K^&tttf* as 

GO Sfff!fcri s r^I±LTn— yUfficD #»i£j£oo gR#fa ft I J t> 

[0 0 9 7] ifc, R^^fi^JrbR^Xt^jffli*^^ 

[0 0 9 8] /«cfc\ Stffl«ffiy3<^TK«4W-4^*s, ^ 

SfflSUE^ 1 0"3Torr*ffi, ¥f\C 1 0 "^Torr^fiS i ft 
[0 0 9 9] rO«t 9*«BE#H«'t'T*iSlJS$tLfc*^ 
ttfi»S^«f|HHSS:, lOnmttT, 4#tr 7nmJEf"Fi: 

[0100] «jE#ffl»+-eftai-f5»*»i;t, 

1EI fc * St p£ % H vt Xhh Q 

[0101] ^n^kW- 

mcfccxm^te^&t-ftbtf^^K aft, mis 

0—150 Omni, 0—10 OniniSStfc^o 

[0102] ft*nn—/u^jaii^tt, -^^^^coMfiJc, 

oT fcS* 6 ffiU<ttl-50n>/s 

v 4#iC5-3 5m/s ti~ £r ir^if* Lt\> J^iS^ 5 

[0 10 3] fcib\ «HJn-/Wl*wttriMStf* 
<fc "9 ley X/UttiftiOn-/K^ttS:ii5iBii:«|±{ciS:itT 

lc m 1 1 X t> i f \ ifr a * - y^H] fa 5fe ft"] tcK tt m & 

KG 5:4 5° WTttol^^ff^l^o 
[0 10 4] ifc, B]3iC7T<$tt6ct 
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LTtiWA #± L< &m2\z^£tiZ> «t Steffi*!)* 

tLfctS, A(CibNt5i^*i]'n-/Ujgffi^gSffli:ii:*6A 
BtWM*44 5-7 8° t-rs^t^jfiu 

JSISrg^S i : w «t 9 4?a*^t»t 4 9-, fiufe*5 
ffl*JiSS t * 5 t n - /u fii r& S « |6] 

[0105] ^eB&iasi&ie^t^ain-^ffitco 

20 -7miii-eS>5Ci:*s#*L^o *^«i&^»*PJ- i 9 

v-^ttmBML, 4 it, ft3u-/Kj:5 0/iDi8Sw 

[0 10 6] y Xywrttc*3(t5^»*w±SiTEi: 
(OJE^fM (SUE) (is 0. 1-0. 5kgf/cm2 (0$5fflrt 

■30 t^o ^^$5lrt^^^xHI±^l5^-^icSot^M 

^co^TKffi^, y Xyurt(O^Jgj»<Z)±ffiO#ll«flE. 

J£Sr{ftofc»KWu y X/urt^co^^S^coW^a^M 
W-f*t(JJ:<, *>5t Ml, i^*|)ci-^MkiJW#liai: / X 

/uffiij «£E L 9 £ ^ j§ J© ± Effi'l S: ^JPffi b T Sffi 5r ffl W 
40 -ftitfit^o 
[0 10 7] 

[0108] y ijA^aj^Risttsw^^iffi^ 

fco SWroSflfSWflEtt 3 . 6J/(cm-s-K), CrSJffiJgCO 
50 • i?Rf535f£(iO. 4 3J/(cra' S 'K)-Cfe^ CrgBi(Ot' 
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20 



y*-^S$Hv (49 5 OT'fcofco WSMPX^KW''* 
^?£f*4 0 Omrai L, C r ^ffijJSWJSE* I* 3 5 /i m k L 

[0109] cti^co^inn-/u^;tn-/ufctciiffl 

[0110] ii* , 9. 5Nd-2. 5 Z r - 8 . 0B 

fc^^^ ^';y h^^> X/McAH, BSjg&R^Pllft 
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^i(ltI#CO#[iaill 5Torr<DA r i: Lfc 0 ifc, £ 

(O n±tU (cf^ot; X/urtM^^ £ ffi A L , 
Mffi&O. 2 2-0. 2 8kgf/cni2 (Cf*ofco 

[0111] fft*|]cr— /UWJSIitS* 2 8m/s i Lfci: £ 
w*^B£5*f#4-co«BS^ ( iHc ) ^.tt/S^^^wu^ 
-ffif ((BH)max ) iHc ^-?:<Z>S^:fttcO 8 0 %«± 

[0112] 
[Si] 





iftfffiftt 




Ra 




Ra 


iHc 


(BH)ioax 


V BO 


No. 


(Mm) 




(mm) 




(jum) 


(kOe) 


(MGOe) 


(m) 


l 


180 


10 


2.9 


8 : 


2.5 


8.5 


" 19 ■ 


24 


2 


140 


8 


1.9 


7 


1.7 . 


8.3 


. 18.5 


22 


3 


220 


15 


4.5 


12 


3.7 


8.8 


19 


23 


4 (fcfc«) 


400 


12 


3.2 


11 


3.0 


8.2 


17.5 


3 


5 (tt») 


50 


7 


2.0 


4 


1.5 


8.1 


17.8 


4 



[0 113] m 1 \c^£fo&&^frb*¥£W(Dm^W 

[0 114] /«c4b\ &fa!KffiftW&(Ov—frfcfrh2 0 
nmJWT^C r^Sltt, *5 1 O 0 ppm -Cfcojfc c 

[02] ^^^^P±t±lffly X/U^ftSu-zU^fiti 
[El 3] *^«5»»»ffiS6B^»iSfl»*W*^"t**rffi 
-[El 4] ^Stt^^^®^W^#a0»J*^WrffiEI^ 
[El 5] ^gtt^^o^fflW^#iS0*J*^i-»EBI"e 

i i &&mm 
1 I 1 
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i 2 y xvu 
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40 



1 3 1 
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1 0 0 

1 0 1 

1 0 2 

1 0 3 

1 0 4 

2 0 0 
2 0 1 
2 0 2 
2 0 3 
2 0 4 
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